Multiple sclerosis (MS)
PLAIN LANGUAGE SUMMARY
Multiple sclerosis (MS) usually worsens over time, with many patients transitioning from ''relapsing-remitting'' MS (RRMS) to ''secondary progressive'' MS (SPMS). Categorizing MS in this way may be useful for healthcare professionals (HCPs) because it can help to guide treatment decisions. However, these medical definitions of MS may be ambiguous to patients. Additionally, HCPs themselves do not always agree on the definition of SPMS.
Interviews with four MS patients and one physician who specializes in MS were conducted to understand the patients' perspectives of how their disease worsens over time, and to assess how useful patients find the medical definitions used to describe different forms of MS.
From the interviews, it was clear that patients find it hard to come to terms with their diagnosis of MS, especially because they understand their disease will worsen over time.
Patients may not fully understand the medical definitions used to describe different forms of MS and may not want to be identified in this way. They do not always think that these medical terms are relevant to them, as they do not reflect the reality of living with MS. In particular, some patients might not want to be identified as having SPMS, because this may limit their access to treatments. When speaking to their patients with MS, rather than using complex medical terms, doctors might want to describe MS as being part of a spectrum of disease.
INTRODUCTION
Multiple sclerosis (MS) can be a chronic progressive disease that over time places an increasing burden on patients. As such, accurate classification of disease status is critical to ensure that patients are treated and monitored appropriately and kept fully informed of their prognosis. Using clear and consistent terminology facilitates patient-physician communication and helps to define and compare MS clinical trial populations. Before 1995, definitions for the different forms of MS were inconsistent [1] , so an international survey was conducted with MS experts to reach consensus on terminology describing the natural progression of MS [1] ; these terms were revised in 2013 [2, 3] .
In the following article, we provide an overview of how classification of MS disease progression has evolved over time. We present detailed insights from an MS healthcare professional (HCP) and from four patients with MS regarding their understanding of and attitudes toward MS disease progression and its impact. The four patient authors of this article were at different phases of the MS disease trajectory and were therefore able to provide insights based on their views from across the disease spectrum. At the time of the discussions, one patient had been newly diagnosed with relapsing-remitting MS (RRMS) as a young adult; a second was diagnosed as a teenager and is now an adult with RRMS. Another patient was diagnosed many years ago with RRMS and is relatively stable. Lastly, one patient had transitioned from RRMS to secondary progressive MS (SPMS). Insights were gathered from the patients via in-depth structured interviews and questionnaires, to collect qualitative data. The clinician perspective was provided by an MS specialist who also gave feedback on the patient responses to questions. Themes were identified, and literature searches were performed to look for corresponding data from the published literature. In-depth quantitative analysis methods were not used for this study owing to the sample size. In this article, we also explore the utility of MS disease classification terminology from the perspectives of the HCP and patient authors.
Much of the HCP-related research cited pertains to physicians, but we use the term HCP for both physicians and other professionals caring for patients with MS. The aim of this study was to assess the utility of the current classification systems from the HCP and patient perspectives, and to evaluate patient understanding of, and attitudes toward, MS progression from patients at different stages in their disease trajectory.
METHODS
This article provides qualitative patient journeybased insights from the HCP and patient authors, all of whom are from the USA.
The HCP's perspective was provided by the MS specialist Daniel Kantor During manuscript development, a set of questions for use in patient interviews were drafted by Mark Rolfe PhD (Oxford PharmaGenesis, UK). These were reviewed by Brandon Brown (Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA), who has extensive experience as a clinical pharmacist in MS clinical centers, by Nina Jaitly (Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA), and by other Novartis medical representatives. Dr Kantor then provided his insights and perspectives directly on the questions. Patients' insights and perspectives were gathered via a series of transcribed telephone interviews, conducted by Brandon Brown, Nina Jaitly, and Mark Rolfe, with the patient authors. The same questions were posed to each patient author. The patients were also sent written questions to review in advance of and after the phone interviews. Unedited and nonparaphrased quotes were taken directly from the transcriptions and used where appropriate throughout the manuscript. Separate MEDLINE searches identified scientific journal articles that supported patients' and clinicians' statements to contextualize the themes identified by the authors and to be representative of those of the wider MS population and other HCPs.
Compliance with Ethics Guidelines
This article provides personal perspectives and insights, and a review of the literature; it does not contain any new studies with human or animal subjects performed by any of the authors.
DISEASE PROGRESSION CLASSIFICATIONS
A summary of the terms used to describe the different forms of MS, as defined by Lublin and colleagues in 1996 [1] and revised by them in 2013 [2, 3] , is provided in Tables 1 and 2, respectively. Briefly, the 1996 classifications defined four main forms of MS: RRMS, primary progressive (PPMS), SPMS, and progressive relapsing MS (PRMS). When a patient is experiencing a flare up of SPMS symptoms, it is described as active SPMS; when the patient's symptoms are stable, this is described as inactive SPMS. No consensus could be reached on a specific population corresponding to ''relapsing progressive MS'', so the term was abandoned [1] . Although consensus was initially reached on the definition of ''progressive relapsing MS'' [1] , this term was dropped in the 2013 revision and is now categorized as ''primary progressive MS with activity'' [3] . Use of ''chronic progressive MS'' was not recommended because the term was considered vague and could be replaced with one of the new definitions of progressive MS. Definitions for benign disease and malignant disease were also provided ( Table 1) [1] . Not included in either Table 1 or 2 but nonetheless important to consider is ''relapsing forms of MS'' (RMS), which is a broad term that includes both RRMS and SPMS with superimposed relapses [4] .
At the time, the classifications shown in Table 1 were considered to represent the range of all MS clinical forms. They were incorporated rapidly into routine clinical practice and used to define inclusion criteria for many subsequent clinical trials; however, it was acknowledged that future updates may be needed to reflect advances in disease understanding [2, 3] . Indeed, the classifications were revised in 2013 (published in 2014), the main changes being recognition of clinically isolated syndrome (CIS) and omission of the term PRMS. In addition, MS subclassifications of disease status were introduced to capture whether patients had active disease or not, and whether their disease was progressing or stable [2, 3] . Definitions of worsening disease, disease progression, and confirmed progression were also provided, but the terms ''benign disease'' and ''malignant disease'' were recommended to be used only with caution (Table 2) [2, 3] . The new subclassifications allowed more selective inclusion criteria to be used in MS clinical trials than previously, and new study outcomes to be measured. They also helped shape the design of new MS clinical trials and biomarker studies, and facilitated the evaluation of new and existing treatments [2, 3] .
Alongside the development of these classification systems, new criteria for diagnosing MS were introduced in 2001 (the ''McDonald criteria'') [5] , with updates and revisions published in 2005 [6] , 2010 [7] , and 2017 (published in 2018) [8] . Notably, the 2010 revisions allowed MS to be diagnosed on the basis of a single magnetic resonance imaging (MRI) scan that indicates dissemination of lesion activity in both time and space, so in terms of the MS disease course, very few patients remain categorized as CIS [7] . The 2010 revisions also stated that these diagnostic criteria can be applied to the vast majority of pediatric-onset cases [7] . Disease presentation is most common in young adults, but up to 5% of cases appear in childhood or adolescence [9] [10] [11] ; pediatric-onset MS almost always follows a relapsing-remitting disease course [7] . Owing to the heterogeneous nature of RMS, providing an accurate prognosis remains a challenge. For example, it is difficult to identify which patients with RRMS will transition to SPMS and how long this will take. However, the literature consistently reports that approximately 50-80% of untreated patients with RRMS will develop SPMS [12, 13] within a median time of approximately 20 years after onset [13] [14] [15] . Timely and accurate recognition of progression ensures disease management optimization, and is most likely achieved via regular follow-up and assessment. However, even with regular [16, 17] . Indeed, among patients with relapsing disease, a diagnosis of SPMS is typically retrospective, following a period of gradually accumulating disability that occurs independently of relapses [2, 3, 16, 17] . Diagnosis is further complicated by the fact that normal age-related changes, such as reduced muscle strength, fatigue, cognitive disturbances, and continence issues [18] , overlap with symptoms of MS progression. Uncertainty surrounding the transition period may contribute to delayed diagnosis. Indeed, HCPs (N = 11) participating in a UKbased study reported that the lack of an objective test for SPMS (and the associated uncertainty) meant that recognizing transition took time, with repeated assessments often required before the diagnosis was confirmed [19] . Similarly, in a US retrospective study of 123 patients with RRMS, a 3-year period of ''diagnostic uncertainty'' was noted for 14 of the 20 patients who transitioned to SPMS [20] .
A further issue is the current lack of widely used effective treatments for SPMS [21] . Although HCPs recognize the value of communicating openly with patients about progression, initiating such conversations can be challenging [19] . Taking all this into account, it is perhaps unsurprising that HCPs may be cautious in diagnosing their patients with SPMS [20] .
Recent advances suggest that identifying SPMS may become easier in the future. For example, when 576 candidate definitions of SPMS were evaluated systematically, the bestperforming (in terms of reproducibility, accuracy, and timeliness) was an objective definition of SPMS based on the patient's Expanded Disability Status Scale (EDSS) score and past relapses [16] . This suggests that a unified definition of SPMS may soon be achievable. A screening tool to support HCPs in identifying patients with SPMS is also being developed [22] , and a UK pilot study of a web-based questionnaire allowing patients to capture disease-progression outcomes showed good agreement between patient-and HCP-measured disability scores, suggesting potential utility for monitoring disease progression in the long term [23] . Combining different disability outcome assessments, especially patient-and HCP-reported measures, increases the likelihood of detecting progression [24] , and nuclear magnetic resonance spectroscopic analysis has, for the first time, revealed serum metabolite biomarkers that differentiate between patients with RMS and those with SPMS, predicting the patient's disease classification with high sensitivity and specificity [25] . Finally, various studies have identified factors that predict shorter time to, younger age at, or increased risk of transitioning to SPMS. These risk factors include male sex [14, 15] , older age at MS onset [15, 26, 27] , previous relapses [15, 28] , and specific clinical features at disease onset [14, 26, 27] .
Patients' Perspectives
The terminology defined by Lublin et al. in 1996 [1] and 2013 [2, 3] was developed primarily with HCPs and researchers in mind. However, as healthcare becomes increasingly patient-centric, it is important to consider whether this terminology is understood by patients, and whether they consider it relevant or useful. Indeed, at the point of diagnosis, some patients may not even have heard of MS, as Jeri and Kristen explained.
''I didn't even know what MS was-I had it confused with muscular dystrophy.'' (Jeri) ''Before diagnosis, I had never even heard of MS. I thought the lesions were signs of cancer.'' (Kristen)
Regarding the current terminology HCPs use to describe MS progression, Jeri and Kit felt that the definitions were confusing and unhelpful, making patients feel they are being put into categories that are not applicable to themselves or to other patients.
''The terms can make patients feel compartmentalized. All of the patients with MS who I have met, regardless of what form of MS they had, seem so different from each other. So part of me thinks that there is something different going on with each of us, but that it's similar enough to be called MS.'' (Jeri) ''I find it confusing, to be honest. We have the classifications to group us, but it can be so different. No one is the same-everyone is affected differently. I don't think that the classifications of MS necessarily fit everyone who has MS. They don't help us live with the reality of having MS. Our lives are based around what's happening now, what's happening to us today. The classifications don't help us decide what treatments to take. They just tell us that doctors want to put us into a group.'' (Kit)
Other patients, especially those diagnosed only recently, may be relatively unaware of the different classifications; this was the case for Kristen.
''I'm not really familiar with the different types of MS. I didn't even know that there were different types of MS.'' (Kristen)
There are many reasons why it may be beneficial for patients to have a good knowledge and understanding of MS. For example, findings from a systematic review showed that patients who were uncertain about their MS or who lacked a ''coherent understanding'' of it scored more highly on measures of psychological distress than patients who had a clear understanding of their disease [29] .
However, patients are often expected to find this information themselves. In a small qualitative study of UK patients with MS (N = 15), respondents reported receiving little support or information about their prognosis from the HCP when they were diagnosed [30] . This lack of information, combined with an expectation that patients would be able to source and interpret information themselves, was something Jeri, Kit, and Kristen all experienced.
''I researched MS online, but the Internet was so new that finding good sources of information was not easy. I mostly learned through anecdotes and conversations with other patients in online forums.'' (Jeri) ''They sent me home with a stack of literature about nine different types of medicine and told me to read and decide which one I wanted to take… After we set up a patient support group (Living for a Cure), I started researching things to help other people. I would then apply what I learned to my own situation.'' (Kit) ''Googling your symptoms is the worst thing you can do when you have MS. I'm a millennial, so of course I went straight to the Internet when I was diagnosed. Bad idea.'' (Kristen)
The impact of being diagnosed with a progressive disease can have a profound psychological effect on patients, as Jeri, Kristen, and Katelyn recalled.
''I remember being terrified and also in deep denial. When I think back, I can still remember how it felt like the end. When I got home, I felt deflated. We now knew that I really did have MS, but we did not know what was coming next.'' (Jeri) ''I was 20 years old when I was diagnosed, and I was terrified.'' (Kristen) ''I was diagnosed at 13… It was a very confusing and difficult time; I was told I was making it up, which made me feel worse and depressed… I felt overwhelmed and was very angry. It was very hard for my parents too.'' (Katelyn) Katelyn experienced relief when she finally received her diagnosis, a process that was complicated by the fact that her elder brother had experienced symptoms similar to hers when he was very young.
''My brother, who's 5 years older than me, came down with symptoms related to MS in his senior year of high school; he had numbness and tingling like me, and the doctors told him he had MS but he never received treatment. His symptoms went away, and he hasn't had any symptoms since then. A year later it happened to me. I didn't understand it as a kid, I thought my disease would go the same way as his.'' (Katelyn)
Similarly, Kit was relieved to have MS confirmed, following years of uncertainty and misdiagnoses.
''I was looking forward to any diagnosis that would lead to me being treated. When I got my MS diagnosis, it clicked with meit was suddenly very real. I didn't really have a problem getting the diagnosis, but then they couldn't do much for me.'' (Kit) Even though Kit is now very well informed about MS, she would like more information about the different MS classifications.
''I feel like there have to be more forms of MS than the ones that are commonly talked about. I read some years ago that there were six different types of MS, so I would like more information on the different types, and why someone like me never had RRMS.'' (Kit) Jeri and Kit also highlighted a need for better-quality patient materials, although these seem to have improved in recent years.
''Until I joined a clinical study, most of my information came from MS groups, pamphlets (which weren't particularly patientfriendly), and online information. The literature wasn't nearly as patient-friendly as it is now.'' (Jeri) ''The MS books are glossy. Multiple Sclerosis for Dummies tells us a lot about MS, but not about how to live with MS. It's frustrating; we need something more, some better information.'' (Kit) Clearly, some patients do not feel that their informational needs on the prognosis and management of MS are being met. Since wellinformed patients are able to take an active role in making decisions about their own treatment, access to accurate medical information is vital. The Internet allows such information to be disseminated easily, and HCPs could guide patients toward unbiased peer-reviewed or nonprofit-endorsed sources of online information, such as the National Multiple Sclerosis Society (nationalmssociety.org), the Multiple Sclerosis Association of America (mymsaa.org), and the Multiple Sclerosis Foundation (msfocus.org)-trusted advocacy groups with a strong online presence. With the rise of the Internet and social media, patients are also able to connect with each other more than ever before. Social media platforms allow patients with MS to share information from their personal experience, to give support and advice to each other, and to pass on their knowledge of the disease and its treatment [31, 32] . Nevertheless, despite the wealth of MS-related information and support available online, patients may remain unaware of, or not fully understand, the medical terminology used to describe different forms of MS. It should also be noted that some sources of patient information may be biased, factually incorrect, or even harmful [32] .
One final consideration is that for many patients, their primary concern may not be about the term used to classify their disease, but whether that classification affects their ability to access treatments or participate in studies. As one patient commented in one of Jeri's online articles, ''When all is said and done, I don't care what you call me, just don't call me anything that will take away my ability to try any medical therapy or clinical trial out there'' [33] .
TRANSITIONING TO SPMS

HCP's Perspective
Supporting patients during the transition to SPMS can generate significant challenges for HCPs [19] . In order to provide appropriate support, it is essential that HCPs understand patients' potential concerns and needs around this time.
In a UK study exploring the experiences of seven specialist MS HCPs and nine patients who were transitioning to SPMS, common themes identified by all participants included the importance of providing adequate information and support during the transition period, both to patients and to HCPs [34] . Participants also felt that timing and delivery of patient information should be carefully considered, and that sensitive communication was paramount; providing appropriate training and support for HCPs on this topic may be beneficial [34] .
In a separate UK study of HCPs (N = 11) working with patients with MS, including MS specialists and nonspecialists, numerous challenges associated with providing support during the transition period were identified [19] . Managing ''invisible'' symptoms (e.g., changes in mood, memory, and personality) and providing appropriate psychological support were considered particularly problematic, because HCPs felt that they lacked the necessary skills and resources to manage these issues effectively [19] . Although HCPs recognized the value of communicating openly with patients about SPMS, they found it difficult to know when to initiate such conversations [19] . Discussing SPMS shortly after receiving a diagnosis of MS was considered too soon (a sentiment echoed by UK patients in a separate study [30] ), but waiting until transition was imminent was considered too late [19] . Because their patients rarely raised the subject of transition themselves, HCPs in the study found it difficult to know when to tackle the issue [19] . Communicating prognostic information as part of a more general and continuous ''joined-up care'' approach may be more successful than relying on a single one-off conversation [30] .
Although guidelines, such as those in the UK, emphasize the need for open and honest communication and information provision for patients with MS [35] , no specific recommendations are provided regarding how information is communicated at an individual level, especially in relation to potential prognosis [29] .
Patients' Perspectives
To date, understanding of the experiences and needs of patients during the transition period is somewhat fragmentary, but a group of Italian MS experts is attempting to address this issue via the ManTra (Managing the Transition to SPMS) initiative [36] . This project aims to gather in-depth insights into the experiences and needs of patients who have recently transitioned to SPMS, from which a user-led resource will be developed, designed to empower and improve the quality of life of these patients [36] .
Although there is only limited scientific literature on this topic, excerpts from patient blogs reveal just how difficult a time the transition period can be, with one blogger describing the transition as feeling like she was ''losing my grip on life'' [37] . Another blogger described, after a period of time when her symptoms were getting worse, the initial sense of relief she experienced when she relapsed. Not relapsing had always been a goal of disease management but could be a sign of transitioning to SPMS [38] .
In a UK study exploring the experiences of patients during the transition to SPMS, progression marked a major turning point for many patients and was accompanied by a range of cognitive, emotional, and behavioral responses [34] . Themes identified in these responses suggested that patients underwent a four-stage ''transition journey'', starting out by questioning whether the transition was actually happening, then accepting that the transition had occurred, followed by dealing with the day-today issues of living with SPMS before finally ''brushing oneself off and moving on'' [34] . Similarly, in a separate UK study of patients with relapsing or progressive forms of MS (N = 15), a coping strategy adopted by many patients was to try and remain focused on the present as much as possible [30] .
When Kit transitioned to SPMS, she was initially confined to a wheelchair. After receiving intensive physical therapy, she was able to walk short distances with a walker, but she still faced a range of daily challenges. She also tries to focus on living in the here and how, concentrating on day-to-day activities that require her immediate attention.
''Progression has meant becoming more and more restricted… I can have trouble holding pens, and I can struggle to dress myself. I don't cook because I can't reach things in the kitchen. I would also forget to turn the stove off. It takes 2 h to get ready to go out, and I don't shop as I just don't have the energy. When the fatigue is bad I can fall asleep in the middle of things. Also, when tutoring, there are some days when I just can't do the math problems. I'm doing okay, but it's hard. I prefer not to think about it.'' (Kit) ''My best bet is to think, what do I have to do today so I can get on with my life and my job? What bills do I have to pay?'' (Kit)
Owing to the difficulties in objectively identifying progressive disease, the onus of recognizing the transition to SPMS often falls on patients. In a qualitative study of 20 UK patients with MS who were close to transitioning or who had recently transitioned to SPMS, it was the patients' own gradual realization that they were entering the secondary progressive phase that prompted subsequent discussions with their HCP, with a confirmatory diagnosis made later [39] . Although some patients were happy reaching this realization themselves, others were frustrated that their neurologist had not initiated discussions [39] . Of concern, some patients discovered that they had SPMS only by chance, after overhearing a conversation or receiving a copy of the letter written to their general (i.e., primary care) practitioner (GP) [39] .
Kit also commented on the fact that HCPs may not have time to discuss patients' concerns at length. ''Doctors don't have to deal with the reality of having MS and often don't want to explore that very much with us. Most of them don't have time, I think. It's not a criticism; it's just a fact of life. Even MS specialists don't really deal with the nittygritty of our lives. This focus would be critical to help sharing ideas.'' (Kit)
For patients who are still in the relapsingremitting phase of the disease, coming to terms with the possibility of transitioning to SPMS in the future can also be upsetting, as Jeri explained.
''I knew MS was progressive and degenerative, but I don't really remember how I found out about the implications. The woman who set up my MS group had only ever had one MS attack, so I guess she may have CIS, but there were people who had progressive MS and were in wheelchairs, and I knew one lady who died from complications. So I knew there was a wide array of what MS could look like and it terrified me. I couldn't go to the support group for a while because I saw so many people who were depressed and in wheelchairs-I was frightened for my future.'' (Jeri)
Even though Jeri has had RRMS for 18 years, the prospect of progressing still frightens her, and she is reluctant to raise the topic with her HCP.
''I'm afraid to discuss progression with my doctor-I don't want to discuss it. I don't want to find out that I am progressing. The thought of transitioning to SPMS from my current diagnosis, which I've known for years, frightens me. It's an unknown, even though I've been involved with the MS community for so long.'' (Jeri)
For other patients, such as Kristen and Katelyn, progression may be less of an immediate concern, especially if their MS is being managed well.
''The lesions I have already are well controlled with my current medication. The way I understand it is that as long as the lesions don't continue to form, it shouldn't cause me too many problems.'' (Kristen) ''Time will tell, I guess. I know that the therapies also slow down progression. I've only been on my current treatment for just over a year, and I realize that there is the possibility of another relapse, but I feel that now I'm getting the right treatment, I'll be able to tackle it effectively-now that we know what's going on.'' (Kristen) 
LIVING WITH AND MANAGING MS PROGRESSION
HCP's Perspective
A detailed discussion of the range of pharmacological and nonpharmacological treatments for progressive MS is beyond the scope of this article. However, it should be acknowledged that although approximately 15 drugs are approved by the US Food and Drug Administration (FDA) for use in RRMS [40] , there are currently no licensed treatments approved for nonrelapsing SPMS [21, 40, 41] , although the EXPAND study of siponimod in SPMS did show treatment effect in patients with nonrelapsing SPMS [42] . Indeed, nearly all immunomodulatory and immunosuppressant agents tested in SPMS have failed to demonstrate consistent or meaningful effects on disability [17, 43] , and an international registry-based study suggested that MS disease-modifying therapies (DMTs) offered no benefit in delaying nonrelapse-related disability progression in patients with SPMS [44] . However, recently, siponimod and cladribine have been approved in the USA for CIS, RRMS, and active SPMS [45, 46] .
Long-term treatment with first-generation DMTs can delay progression from RRMS to SPMS [47] , but the optimal duration for which patients should receive DMTs remains controversial [48] . Translating efficacy data from clinical trials into routine clinical practice may also be complicated by the 2010 revisions to the MS diagnostic criteria [7] and the 2013 updates to MS classifications [2, 3] . Thus, before recommending any treatment strategy, HCPs must assimilate a vast array of information, and weigh up potential risks and benefits [41] .
Until recently no widely available DMTs with an acceptable benefit-risk ratio were available for SPMS. Symptom control therefore was the mainstay of care for the majority of patients with SPMS; however, hope remains for the future [49] . A recent clinical trial in patients with SPMS demonstrated a reduced risk of disability progression associated with a novel DMT relative to placebo [42] , although real-world evidence is still lacking. Progress is being made in other areas, including an increased understanding of the pathophysiological mechanisms underlying progressive disease [50, 51] , the identification of novel approaches that may help increase the success of future SPMS trials [52] , and the optimization of rehabilitative strategies aimed specifically at improving the quality of life of patients with progressive MS [43] .
Treatment guidelines have also been drafted recently by the American Academy of Neurology (AAN) [41] and the Congress of the European Committee for Treatment and Research in Multiple Sclerosis and the European Academy of Neurology (ECTRIMS/EAN) [40, 53] . Although the ECTRIMS/EAN guidelines do not seem to make any specific treatment recommendations for patients with SPMS, the AAN guidelines recommend that HCPs should advise discontinuation of DMTs only in patients with SPMS who do not have ongoing relapses (or gadolinium-enhancing lesions on MRI), and in addition who have not been ambulatory (EDSS score C 7) for at least 2 years, although this is only a level C recommendation [41] .
This heightened attention from the wider MS community, combined with increased global collaborative research efforts to overcome the challenges of progressive MS [54, 55] , suggests that significant advances may be made in the years to come [49] .
Patients' Perspectives
Patients with progressive MS often (and justifiably) express frustration at the lack of available treatments for them [49] . For example, one patient from the USA who had progressive MS noted in their blog that hearing they had a progressive disease for which no treatments were available felt like being told to ''go home and make the best of it'' [56] .
For those at an early stage of disease, adhering to treatment can be a challenge. Katelyn was a teenager when she started injectable therapy; although initially enthusiastic, Katelyn found adherence challenging because of the side effects of injectable treatment.
''Once I was diagnosed, I was ready to get on treatment! I wanted to be a normal kid.'' (Katelyn) ''I've been on several injections and had side effects-they made me feel like I was sick, and I ached from bruising. I refused to take them at one point; my parents thought I was, but I wasn't. This made my MS worse, until I was forced to accept that I had to get on treatment. I used to pray for a pill-it would have been a lot easier, I would have taken that.'' (Katelyn)
As well as coming to terms with treatment regimens and side effects, there may be practical challenges to overcome relating to school, work, or family commitments. Indeed, ''I was 13 when diagnosed, right in the middle of the school year. I had to pull out of school because I felt so bad. I missed several months and had to finish the year at home-but I hated it; I wanted to go to school.'' (Katelyn) ''I had a close group of friends; it wasn't hard to tell them [about the diagnosis] and they were so supportive and very nice.'' (Katelyn) ''I never really had a life plan or goal until I was diagnosed with MS, then everything changed. I was a printer and graphic artist. I had had a print shop for 10 years, but when I was diagnosed, I had to close it up.'' (Jeri) ''I had to change jobs. I worked in a retail store where I was on my feet the whole time and it became really difficult.'' (Kristen) ''It was right around finals time when I was diagnosed. Juggling doctors' appointments with my class schedule was not fun, and walking around campus was even worse.'' (Kristen) ''When I was first diagnosed, we struggled a lot; it was terrible. I struggled to work as a tutor because of the cognitive fog-I couldn't speak and write at the same time. I found the cognitive fog very frustrating. I am the center of my family. It's my job to make sure that everyone else is okay and that everything runs properly. Yet I can't do that.'' (Kit) Other people's perceptions of MS can also have a significant impact on patients' lives, as Kristen explained.
''I have been amazed at some of the things people have had the audacity to say to me. My boss told me I would end up in a wheelchair within 10 years. I'm 20 years old and didn't know what was happening to me, so I was very shaken up by that.'' (Kristen)
In an Italian study of patients with progressive MS (N = 22), their caregivers (N = 30), and HCPs (N = 18), patients had difficulties expressing their precise needs and requirements, but maintaining personal hygiene and receiving coordinated care and psychosocial support emerged as major themes [57] . Many patients reported being lonely and expressed a need for supportive social networks. Being able to maintain their roles in their families and the local community was also important for many patients [57] .
For all patients, regular checkups and reviews with their HCPs are critical to ensuring that any disease changes are detected as early as possible, so that management plans can be adjusted accordingly. Kristen and Katelyn explained how this approach underpins their disease management.
''We go to my clinic to get my MRI done every 6 months and discuss any problems we have. They do the 25-Foot Walk Test and the 9-Hole Peg Test. I also have cognitive and vision tests. I also see my regular physician every 6 months.'' (Kristen) ''I take my treatment, and I see my neurologist every 6 months; we discuss my symptoms and I have an MRI.'' (Katelyn) Both Jeri and Katelyn noted that adjusting to their symptoms is important in managing the condition.
''I try to get plenty of rest and pace myself and listen to my body and recognize when I'm overdoing it. If I go shopping, I'll use a cart, even if I'm only getting one item. I live in Florida, so I try not to go out in the day too much, because it will just take all my energy.'' (Jeri) ''I'm a single mother with a preschool age son, and I'm trying to manage my MS and my family on my own-this is one of the biggest challenges of living with my MS.'' (Katelyn) ''I'm proactive and positive; I exercise right, I eat right. I always appreciate advice and guidance. My faith is also important to me, which helps.'' (Katelyn) Jeri and Kit highlighted how maintaining a good patient-HCP relationship was fundamental to receiving appropriate treatment and support and taking control of their disease.
''When I got the definite diagnosis, my doctor thought interferons were too risky so started me on Copaxone. I stayed on it for 7 or 8 years, but realized it wasn't working for me. However, my doctor said it was, and that I would be so much worse without it. He wouldn't switch me, even though I was having so many relapses. I wasn't living for those 7 or 8 years. I floundered. It was exhausting, physically and mentally. I got depressed. I felt hopelessness and despair. There was a pivotal moment where I thought about killing myself, before I decided to do something. My GP put me in contact with [a new specialist], who happened to be the Principal Investigator for a clinical study. That was the key moment for me taking back control.'' (Jeri) ''My previous neurologist, who wasn't an MS specialist, was wonderful. He has since retired and I found another neurologist, but he was an MS specialist and very research focused, and he did not support me well. I'm now looking to attend a new MS center to get better support.'' (Kit)
In the absence of widespread approved pharmacological treatments specifically for SPMS, various studies have examined the impact of nonpharmacological approaches on outcomes such as gait, mobility, fatigue, quality of life, and daily functioning [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] . Most studies focused on rehabilitative strategies, with successful interventions including total-body recumbent stepper training [58] ; robot-assisted gait training [59] ; functional electrical stimulation [60] [61] [62] ; physiotherapy [59] ; supported treadmill training [58, 63] ; minimal acupuncture [64] ; autologous hematopoietic cell transplantation [65] ; energy conservation training [66] ; transdermal histamine [67] ; outpatient rehabilitation [68] ; a program combining a modified Paleolithic diet with exercise, electrical stimulation, and stress management [69] ; and hyperbaric oxygen therapy [70] .
The patient authors of this article have limited experiences of these nonpharmacological approaches, but Kit found that exercise was beneficial in managing her SPMS, and all three patient authors reported that dietary changes had helped them manage their disease (although Kit mentioned that this may not help everyone). Although there is some evidence that gluten may be a trigger for autoimmune disease, and that changes in diet can improve symptoms of MS [69, 71] , no particular diet has been demonstrated to have any significant benefit in MS [72, 73] .
''I try to eat right. Food plays an important role in how I feel. On days when I eat fewer sweet things, I have less spasticity at night. When I was first diagnosed, I used to get horrible gastrointestinal issues, but these stopped when I gave up dairy.'' (Jeri) ''The diet is hard, but I really do try to manage that.'' (Kristen) ''I received intensive physical therapy and worked with an occupational therapist, who gave me a lot of exercises to do. I stopped eating gluten and cut down on dairy. By following an anti-inflammatory diet, I have managed to stop or slow a lot of the progression. However, I don't understand why for, say, 60% of people, diet is really significant [in managing their MS], but for the other 40% it doesn't make any difference at all in terms of how it feels, or how their disease progresses.'' (Kit)
REDEFINING MS PROGRESSION AS A SPECTRUM DISEASE
HCP's Perspective
The idea that MS could be a spectrum disorder has been suggested previously [12, 74, 75] , with some going as far as to propose that the spectrum of pathology actually extends to all healthy individuals, with clinical MS arising only once a certain threshold has been crossed [76] . Given that the current classification system underpins routine clinical practice and clinical research, redefining MS as a disease spectrum may not always be appropriate from an HCP perspective. However, the way that HCPs talk about MS progression to their patients could be reviewed, to help patients fully understand their condition, prognosis, and how this relates to their lives.
Patients' Perspectives
As outlined earlier, patients do not seem to find the current MS classification system useful, with a major reason being the difficulty in relating these terms to the realities of living with MS, as Kit explained. Indeed, in a recent survey carried out in the USA, 50% of patients with SPMS reported no DMT use, compared with 27% of patients with RRMS (p \ 0.001) [77] . These figures may reflect that patients with SPMS have limited access to DMTs in the USA. The situation may be similar in Europe, where only those patients with SPMS who are also experiencing relapsing activity qualify for interferon therapy [78, 79] . Patients with SPMS without relapses, who account for the majority of patients with SPMS, are not eligible for treatment with DMTs according to the EU licensed indications, so these patients would have limited treatment options. UK guidelines recommend that HCPs consider stopping treatment when SPMS develops [80] , and in the USA, drugs approved only for RMS may not be reimbursed for SPMS. However, times are changing and the FDA has now approved DMTs for relapsing forms of MS, including CIS, RRMS, and active SPMS [45, 46] . Given the potential treatment access implications of being diagnosed with SPMS, it is therefore understandable why patients do not want to be identified in this way and why HCPs may be cautious in applying such a description to their patients. Patients with PPMS may face similar difficulties in accessing treatments. For example, despite the fact that clinical trials have shown that ocrelizumab can slow disability worsening in patients with PPMS, the National Institute for Health and Care Excellence (NICE) in the UK recently took the decision to deny funding of ocrelizumab in this setting, citing unacceptable cost-effectiveness estimates [81] . Indeed, although there is clear evidence that DMTs can provide benefits for patients with PPMS, there are currently no such agents approved for this patient population.
Rather than identifying a patient as having a certain MS subtype, it may be more helpful for patients if MS is described in terms of a spectrum of disease when HCPs discuss the natural disease course with their patients. This concept resonated well with Jeri and Katelyn.
''Transitioning is not definitive; it's more gradual. I like the idea of MS being described as a spectrum. Everybody is on it, just at different points. We're all part of the same journey, just at different stages at a given moment. If doctors explained it like this to the patients, we might feel less compartmentalized. It might help us feel connected.'' (Jeri) Fig. 1 Patients' perspectives on MS progression and subsequent schematic illustrating MS as a disease spectrum, rather than as distinct clinical forms. The figure depicts a representative course of MS disease progression from RRMS to SPMS (top) and for PPMS (bottom). Note that progression does not necessarily correlate with time; a patient can remain stable for a long period of time without their disease worsening. Importantly, disease progression takes a different course (i.e., the figure would look different) for each patient with MS Figure 1 provides an example of how this spectrum could be depicted graphically. Patients may find it easier to relate the changes they are experiencing to a graphical representation of the MS disease course than to a list of definitions, as is used currently. Table 3 summarizes the most important issues relating to MS disease progression from the perspectives of HCPs and patients.
CONCLUSIONS
The usefulness of current MS classification systems to HCPs and patients appears to be discrepant, at least according to the patients surveyed here. Patients with MS may not understand the term ''disease progression'' and its related categories, and may struggle to relate the terms used to the impact that MS has on their lives. Being identified as having SPMS is of particular concern to patients because of the potential impact on access to MS treatments and clinical trials. Better information is needed for patients regarding the natural MS disease course and how this translates into the daily reality of living with the condition. There is also an apparent need to improve the HCP-patient dialog. HCPs are advised to take the time to understand each patient's unique situation and how MS impacts their lives. It is also important for HCPs to take into account the patient's level of understanding of MS during discussions about their disease. In particular, it may be preferable to some patients if HCPs described MS progression as a disease spectrum when discussing prognosis with their patients.
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